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(54) COLOR ADJUSTMENT DEVICE 

(57)Abstract: 

PURPOSE: To attain adjustment of natural color by using a chromaticity 
plane so as to set a hue and a saturation of a color set as a reference 
chromaticity to each reference value and setting the lightness to a 
reference lightness. 

CONSTITUTION: An inputted color signal RGB is given to a color space 
conversion means 1. in which the signal is converted into a signal 
representing a uniform perception color space L*U*V* in compliance with 
the CIE1976. A weight coefficient decision means 6 decides a weight 
coefficient V depending on a distance between the chromaticity values 
U*, V* of the inputted color and reference chromaticity values UO*, VO*. 
A chromaticity signal Lc* subjected to color adjustment is obtained by an 
arithmetic operation means 7 from the signals U*, V* and the reference 
chromaticity values UO*, VO* in the output from the means 1 based on 
the weight coefficient V decided by the means 6. Similarly the lightness 
signal Lc* subjected to color adjustment is obtained by the arithmetic 
operation means 8 from the signal L* and the reference lightness Lg* in 
the output of the means 1 based on the coefficient V. An inverted color 
space conversion means 9 converts the lightness L* and the chromaticity 
values Uc*, Vc* into RGB signals and signals Rc, Gc, Be subjected to 
color adjustment are obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Color tone [ which is equipped with the following and characterized by making the output of the 
aforementioned operation means into an output chromaticity signal ] ready equipment. A chromaticity value setting 
means to make the signal on the chromaticity flat surface expressed with two attributes excluding the input lightness 
signal and the aforementioned lightness component in the signal with which a lightness component is expressed among 
the three attributes of the color of the color picture signal inputted into an input chromaticity signal, and to set up a 
predetermined criteria chromaticity value. A field setting means to set up the field on a chromaticity flat surface 
including this criteria chromaticity value. A weighting- factor determination means to output the value of 0 out of the 
setting field of the aforementioned field setting means, and to output the value near 1 , so that the distance of the 
chromaticity signal and the aforementioned criteria chromaticity signal which are inputted in the setting field of the 
aforementioned field setting means is near. An operation means to divide interiorly the aforementioned input 
chromaticity signal and the aforementioned criteria chromaticity signal by the output value of the aforementioned 
coefficient generating means. 

[Claim 2] A chromaticity value setting means to make the signal on the chromaticity flat surface expressed with two 
attributes excluding the input lightness signal and the aforementioned lightness component in the signal with which a 
lightness component is expressed among the three attributes of the color of the color picture signal inputted into an 
input chromaticity signal, and to set up a predetermined criteria chromaticity value, A field setting means to set up the 
field on a chromaticity flat surface including this criteria chromaticity value, A weighting- factor determination means 
to output the value of 0 out of the setting field of the aforementioned field setting means, and to output the value near 
1, so tiiat the distance of the chromaticity signal and the aforementioned criteria chromaticity signal which are inputted 
in the setting field of the aforementioned field setting means is near, Color tone ready equipment characterized by 
having a lightness value setting means to set up a predetermined lightness value, and an operation means to divide 
interiorly the aforementioned input lightness signal and the output of the aforementioned lightness value setting means 
by the output value of the aforementioned coefficient generating means, and making the output of the aforementioned 
operation means into an output lightness signal. 

[Claim 3] A lightness value setting means is color tone ready equipment according to claim 2 characterized by setting 
up a lightness value by carrying out the gray scale conversion of the input lightness signal. 

[Claim 4] Color tone ready equipment according to claim 1, 2, or 3 characterized by having a color space conversion 
means to change the color picture signal inputted into a luminance signal and a color-difference signal, and making a 
color-difference signal into a chromaticity signal. 

[Claim 5] Color tone ready equipment according to claim 1, 2, 3, or 4 characterized by providing the following. A 
weighting- factor determination means is a chromaticity-coordinate conversion means to change an input chromaticity 
signal into the system of coordinates which make a zero a criteria chromaticity value. A coefficient generating means 
to generate the weighting factor which outputs the value of 1 at the zero in the new chromaticity coordinate changed by 
this chromaticity-coordinate conversion means, decreases continuously according to the distance fi'om a zero, and is set 
to 0 in the boundary section of the setting field of a field setting means. 

[Claim 6] The field which a field setting means sets up on a chromaticity flat surface is a rectangle, a weighting- factor 
determination means Two axes of coordinates of the aforementioned chromaticity flat surface are equipped with a 
fuzzy AND-operation means to generate a weighting factor by the fiizzy AND of the output of two coefficient 
generating meanses to generate an parallel weight component respectively. The aforementioned coefficient generating 
means is color tone ready equipment according to claim 1, 2, 3, or 4 characterized by decreasing continuously as the 
weighting factor to which a criteria chromaticity value corresponds outputs and leaves the value of 1 , and generating 
the weighting factor which is 0 on the boundary of the setting field of a field determination means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the automatic color tone ready equipment which can be automatically 
changed to the color of a request of only the color of the specific range, saving other colors within a picture in the 
device which deals with color pictures, such as a color printer, a color copying machine, and a color TV. 
[0002] 

[Description of the Prior Art] In recent years, color adjustment which can meet the demand based on a user's sensibility 
is desired with high-definition-izing of various color picture devices, and intelligent-izing. 

[0003] The concrete content of adjustment required of color adjustment from the former is various. Advanced things, 
such as the hue and saturation only to the color contained to the thing using positional information and the specific 
color field of a picture, and adjustment of a luminosity, are also contained like color conversion of only the portion in 
the specific position in a picture from simple things, such as adjustment of the luminosity of the whole picture, 
adjustment of the thickness of a color, and RGB, adjustment of the color balance of CMY. 
[0004] It will be thought that a demand decreases, if it is a thing aiming at the dissatisfied dissolution which a user 
mainly has to an output picture, the performance of these color picture devices is usually improved and these 
adjustments can perform a sufficiently faithfiil color reproduction. 

[0005] However, there is a thing based on the mental demand which human being has apart from the performance of 
equipment among the dissatisfaction over the above-mentioned quality of image. Generally there are some which are 
called "desirable color reproduction" to "a faithful color reproduction", and a "memory color" is the representation. For 
example, a color which says mentally "it must be such a color" or "I want you to be" to how [ green ] of flesh color or 
trees is called memory color. 

[0006] Especially, with hard copy equipments, such as a video printer, in order that only hard copy may remain 
independently behind with a subject copy, it becomes important to reproduce the color more desirable than reproducing 
a color faithfiil to a subject copy for those who see. This is more remarkable to a memory color, flesh color is very 
important also including liking especially, there is no flesh color faithful to a photographic subject in many cases rarely 
[ good ], and it has become the cause as which the color adjustment to a memory color is required. 
[0007] If it is the hard copy of the television broadcasting currently photoed in studio, since a performer makes up his 
face and a photograph is actually taken under the light source of sufficient quantity of light, flesh color usually 
desirable also for a televiewer is reproduced in many cases. 

[0008] However, that the desirable flesh color near storage is reproduced has, few other broadcast, for example, one 
scene of a drama etc., etc. Furthermore, since there is also no makeup of a photographic subject, lighting also has little 
quantity of light, or many shadows are in a face only by the natural light, a white balance is also auto and what the 
amateur photoed on the movie (camcorder/movie) is influenced by the color of a background, it is very difficult for the 
desirable flesh color of a memory color being reproduced. 

[0009] On the other hand, in the conventional color adjustment, if television is mentioned as an example, in case it will 
recover from NTSC to RGB, the composition which can perform color adjustment by adjusting the phase and level of a 
chroma and adjusting offset of brightness is taken. A hue specifically rotates by changing the phase of a chroma, and 
saturation can be adjusted by changing the level of a chroma. Moreover, change of offset of brightness is outline **** 
as lightness adjustment. In order that this preparation may adjust sexual desire news with three attributes according to 
the three attributes of lightness, a hue, and saturation which are easy to understand sensuously for human being, 
comparatively [ easy ] it is easy to treat it, and it is excellent in it. 

[0010] Moreover, although an equipment scale is large, the alternative color tone ready equipment in which color 
adjustment is possible is also proposed to the specific color field by changing an input signal into a color space with the 
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three attributes of lightness, a hue, and saturation, performing rotation and saturation adjustment of the hue of only a 
specific color on the color space, and transforming the result inversely to the original color space (the "Institute of 
Image Electronics Engineers of Japan" of volume [ 18th ] 5 No. 302-312 pages). 
[0011] 

[Problem(s) to be Solved by the Invention] However, with the above conventional color tone ready equipments, the 
technical problem that the color adjustment to a memory color is difficult, and it is still more difficult to adjust to a 
memory color automatically occurs. 

[0012] For example, by the color tone ready method used on television, if flesh color is mentioned as an example as a 
memory color, since it cannot pass over hue adjustment for all colors to be rotated simultaneously and it cannot make 
saturation adjustment and lightness adjustment act uniformly to a full screen, either, it cannot bring only flesh color 
close to a desirable color, without affecting other colors. 

[0013] Moreover, conventional alternative color tone ready equipment performs rotation of a hue, and adjustment of 
saturation only to the specific color field in a color space, and if other colors and separation are possible for the color 
field containing the inputted flesh color, it will not affect any colors other than the color field. However, with the beige 
hue and beige saturation as which it was inputted [ desirable ] whether it becomes beige when rotating the hue in which 
direction for the flesh color of an input signal and adjusting saturation how in the color field, since it is various, the 
judgment needs to carry out, and human being needs to direct. 

[0014] Furthermore, since various flesh colors are actually contained also in one face picture, it is very rare that all the 

inputted flesh colors are displacing a hue, saturation, and lightness by the same degree as the same direction to the 

flesh color of a memory color. Usually, since it is displacing by various directions and degrees to the flesh color of a 

memory color, though the field where flesh color is contained with conventional alternative color tone ready equipment 

is able to be pinpointed, no flesh colors in an input picture can be brought close to a memory color. 

[0015] As mentioned above, by the conventional technique, the technical problem that the adjustment to a memory 

color is very difficult, and it is still more difficult to be automatic and to perform it occurs. 

[0016] In view of the above-mentioned technical problem, according to tiie direction and degree of a variation rate 

from a memory color, this invention determines the amendment direction automatically, for the purpose of offer of the 

color tone ready equipment which can be brought close to the flesh color of a memory color automatically, is easy 

circuitry and offers the color tone ready equipment in which the high-speed processing which can be processed on real 

time to a video signal is possible to all the flesh colors in a picture. Moreover, naturally it is applicable also like 

memory colors other than flesh color. 

[0017] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem the color tone ready 
equipment of this invention A chromaticity value setting means to make the signal on the chromaticity flat surface 
expressed with two attributes excluding the input lightness signal and the aforementioned lightness component in the 
signal with which a lightness component is expressed among the three attributes of the color of the color picture signal 
inputted into an input chromaticity signal, and to set up a predetermined criteria chromaticity value, A field setting 
means to set up the field on a chromaticity flat surface including this criteria chromaticity value, A weighting-factor 
determination means to output the value of 0 out of the setting field of the aforementioned field setting means, and to 
output the value near 1, so that the distance of the chromaticity signal and the aforementioned criteria chromaticity 
signal which are inputted in the setting field of the aforementioned field setting means is near, A chromaticity value 
setting means to have an operation means to divide interiorly the aforementioned input chromaticity signal and the 
aforementioned criteria chromaticity signal by the output value of the aforementioned weighting- factor determination 
means, and to set up a further predetermined criteria chromaticity value, A field setting means to set up the field on a 
chromaticity flat surface including this criteria chromaticity value, A weighting-factor determination means to output 
the value of 0 out of the setting field of the aforementioned field setting means, and to output the value near 1 , so that 
the distance of the chromaticity signal and the aforementioned criteria chromaticity signal which are inputted in the 
setting field of the aforementioned field setting means is near. It has a lightness value setting means to set up a 
predetermined lightness value, and an operation means to divide interiorly the aforementioned input lightness signal 
and the output of the aforementioned lightness value setting means by the output value of the aforementioned 
weighting-factor determination means. 
[0018] 

[Function] As opposed to the input chromaticity signal on the chromaticity flat surface expressed with two attributes 
except the lightness component among the three attributes of the color of the color picture signal inputted by the 
composition which described this invention above The distance on the chromaticity flat surface of the criteria 
chromaticity value of a memory color and input chromaticity signal which the chromaticity value setting means set up 
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is embraced. By a weighting-factor determination means' determining a weighting factor, determining the chromaticity 
value on the straight line which connects the coordinate of an input chromaticity signal, and the coordinate of a criteria 
chromaticity value according to the weighting factor, and considering as an output chromaticity value It amends by 
determining that a hue, the amendment direction of saturation, and a degree will always bring an input chromaticity 
value close to a criteria chromaticity value. 

[0019] Moreover, according to the distance on the chromaticity flat surface of the criteria chromaticity value of a 
memory color and input chromaticity signal which the chromaticity value setting means set up, a weighting-factor 
determination means determines a weighting factor to an input lightness signal and an input chromaticity signal, the 
lightness value on the straight line which connects the value of an input lightness chromaticity signal and the criteria 
lightness value which a lightness value setting means outputs is determined according to the weighting factor, and it 
considers as an output lightness signal. 

[0020] Even if the input chromaticity signal is displacing in which direction to a criteria chromaticity value, it has the 
operation effect that it can bring near by the criteria chromaticity value and the criteria lightness value correctly 
automatically, and since the degree to bring near can be freely determined with a weighting-factor determination 
means, the above operation enables it to draw in a memory color in a natural form. 
[0021] 

[Example] The color tone ready equipment of the 1st example of this invention is explained below, referring to a 
drawing. 

[0022] Before performing explanation of operation, the chromaticity signal showing two elements on the chromaticity 
flat surface which expresses a hue component and a saturation component among the three attributes of the color stated 
by this invention is explained. 

[0023] As a chromaticity signal which expresses the flat surface showing a hue component and a saturation component 
with a rectangular coordinate system The color-difference signal of brightness color-difference signals (for example, 
Y, R-Y, B-Y signal and Y, U, V signal, etc.), HS signal of the chroma signal of a brightness chroma signal (YC 
signal), the degree index of perceived color (u*v*) of a CIE1976 equal perceived color space (L*u*v*), the degree 
index of perceived color (a*b*) of a CIE1976 equal perceived color space (L*a*b*), and HLS space etc. is mentioned. 
In this invention, a signal with the two attributes of such hues and saturation is called chromaticity signal. 
[0024] Dr awin g 1 is the block diagram showing the outline composition of the color tone ready equipment in the 1st 
example of this invention. It is a color space (it is a color space conversion means to change into the signal (L*, u*, v*) 
which expresses the coordinate on a CIE1976 equal perceived color space (L*u*v*) with this example.) about the 
chrominance signal (in this example, it considers as an RGB code) into which 1 was inputted in drawmgi . A 
chromaticity value setting means to set up the chromaticity signal (uO*, vO*) showing the chromaticity coordinate of a 
criteria color with which 2 is equivalent to a memory color, a lightness value setting means by which 3 sets up the 
reference value (Lg*) of the li^tness of a criteria color similarly, and 4 are field setting meanses to set up the color 
tone ready field containing an attention color. 

[0025] In the color tone ready field set up with the field setting means 4 according to the chromaticity signal (u*, v*) 
inputted, 6 a weighting-factor determination means to determine weighting-factor w which shows the degree of 
adjustment number of a color, and 7 - the chromaticity signal of the outputs of the color space conversion means 1 (u* 
-) An operation means to output the chromaticity signal by which color adjustment was carried out based on 
weighting-factor w determined with the weighting-factor determination means 6 from v* and the output chromaticity 
signal (uO*, vO*) of the chromaticity value setting means 2, An operation means to output the lightness signal with 
which 8 performed color adjustment based on weighting-factor w determined with the weighting-factor determination 
means 6 from the lightness signal of the outputs of the color space conversion means 1 (L*), and the output (Lg*) of 
the lightness value setting means 3, 9 is a reverse color space conversion means to change the output chromaticity 
signal (uc*, vc*) of the operation means 7, and the output lightness signal (Lc*) of the operation means 8 into an RGB 
code. 

[0026] Moreover, drawin g 2 is the block diagram of the outline composition of the weighting-factor determination 
means 6. 61 is a chromaticity-coordinate conversion means to perform coordinate transformation so that the 
chromaticity coordinate of a criteria color may become a zero about the chromaticity flat surface on equal color 
perception space, and it carries out vector subtraction of the criteria chromaticity coordinate (uO*, vO*) from the 
chromaticity signal (u*, v*) specifically inputted. Similarly 62 is a color tone ready field coordinate transformation 
means to perform coordinate transformation to the color tone ready field (ul *, u2*, vl *, v2*) which the field setting 
means 4 set up. 63 is a coefficient generating means to generate weighting-factor w firom the chromaticity signal (u*- 
uO*, v*-vO*) of the output of the chromaticity-coordinate conversion means 61, and the new color tone ready field 
(ul *-uO*, u2*-u0*, vl *-vO*, v2*-v0*) changed with the color tone ready field coordinate transformation means 62. 
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[0027] Furthermore, drawi ng 3 is explanatory drawing of the chromaticity-coordinate conversion means 61 and the 
color tone ready field coordinate transformation means 62 of operation. Coordinate transformation is performed so that 
the chromaticity signal (uO*, vO*) which expresses a criteria chromaticity value as shown in drawing 3 may serve as a 
zero. In addition, the field of the rectangle which the slash section of the rectangle shown in drawing 3 (a) shows the 
color tone ready field set up with the field setting means 4, and is shown in drawing 3 (b) is a color tone ready field 
changed with the color tone ready field coordinate transformation means 62. 

[0028] Drawing 4 is illustrated on the coordinate into which weighting-factor w which the coefficient generating 
means 63 generates is changed with the chromaticity-coordinate conversion means 61 . As shown in drawing, 
weighting-factor w is the maximum (w= 1), when the chromaticity signal (u*, v*) inputted into the chromaticity- 
coordinate conversion means 61 is in agreement with a zero (uO*, vO*), i.e., a criteria chromaticity value, on the 
changed coordinate, it becomes small continuously as it is left to the boundary of a field, and it is set up on a boundary 
so that weighting- factor w may be set to 0. Moreover, the outside of a boundary is 0 uniformly. In this example, since 
it is easy, it is considering as the linear distribution. 

[0029] D rawin g 5 is the block diagram showing the composition of the operation means 7 and the operation means 8. 
74, a reversal means by which 84 outputs the one's complement of weighting-factor w, 71 -a. The multiplier with which 
71-b carries out the multiplication of the criteria chromaticity value (uO*, vO*) of a chromaticity value setting means, 
and the weighting-factor w respectively, The multiplier with which 81 carries out the multiplication of the criteria 
lightness value (Lg*) of a lightness value setting means, and the weighting- factor w respectively, The multiplier with 
which 72-a and 72-b carry out the multiplication of the chromaticity signal (u*, v*) of the output of the color space 
conversion means 1, and the complement 1-w of a weighting factor respectively, The multiplier with which 82 carries 
out the multiplication of the lightness signal (L*) of the output of the color space conversion means 1, and the 
complement 1-w of a weighting factor, The adder with which 73-a adds the output of multiplier 71 -a and the output of 
multiplier 72-a, the adder with which 73 -b adds the output of multiplier 71-b and the output of multiplier 72-b, and 83 
are the adders adding the output of a multiplier 81, and the output of a multiplier 82. 

[0030] Therefore, the operation means 7 will divide interiorly the chromaticity signal of the outputs of the color space 
conversion means 1 (u*, v*), and a criteria chromaticity value (uO*, vO*) by weighting-factor w. Similarly, the 
operation means 8 will divide interiorly the lightness signal of the outputs of the color space conversion means 1 (L*), 
and a criteria lightness value (Lg*) by weighting-factor w. If this operation is expressed with a formula, a formula (1), 
(2), and (3) can show. 
[0031] 

uc* = (1-w) -u* + w-uO* ... (1) 
vc* = (1-w) -V* + w-vO* ... (2) 
Lc* = (1-w) -L* + w-Lg* ... (3) 

Moreover, drawin g 6 is a graph showing the input-output behavioral characteristics of the lightness value setting means 
3. 

[0032] The chromaticity value showing the hue and saturation of a memory color has set up the semipermanent value 
(uO*, vO*) by the chromaticity value setting means. Although there are a reference value of the lightness of a memory 
color and the method of making it into a fixed value (LO*), in order to acquire a more natural picture, by this example, 
it is considering as the function of a lightness input as shown in drawing. 

[0033] In an input color, also by the color which a hue and saturation can judge to be a predetermined memory color, 

the purpose avoids unnatural big amendment to lightness, when lightness differs from a memory color greatiy. 

[0034] Hereafter, operation of the 1st example of this invention is explained using drawing 6 from drawing 1 . 

[0035] First, the inputted chrominance signal RGB is changed into the signal showing a CIE1976 equal perceived color 

space (L*u*v*) by the color space conversion means 1. This conversion is expressed in two stages and shows a 

formula (4), (5) and (6), and the 2nd step to a formula (7), (8), and (9) for the 1st step. 

[0036] 

X =0.607, R+0.173, G+0.200, and B ... (4) 
Y =0.299, R+0.586, G+0.1 15, and B ... (5) 
Z = 0.066, G+1 .1 16, and B ... (6) 
L* = 116x(Y/Y0) (l/3)-16 ... (7) 
u* = 13xL*x(u-uO)...(8) 
v* = 13xL*x (v-vO) ... (9) 

however - u = 4X/(X+15Y+3Z) v = In a 0 = 1, u0=0.20089, and v0=0.30726CIE1976 equal perceived-color-space 
(L*u*v*) top 6Y/(X+15Y+3Z) Y - By the polar coordinate, since a hue component and a saturation component are 
expressed, the chromaticity value on the chromaticity flat surface except lightness (u*, v*) can be adjusted, with a 



Page 5 of 8 



luminosity maintained, if color adjustment is performed within this flat surface. Drawing.? is drawing explaining the 
concept of the conventional color correction performed on a chromaticity flat surface. If the chromaticity (u*, v*) of a 
certain color is changed into a polar coordinate and only an angle theta is rotated, a hue will rotate, and if the distance 
from a zero is doubled k, saturation will increase k times. 

[0037] Next, the field setting means 4 is explained. In this example, in order to simplify circuitry, the configuration ot 
the field which the field determination means 4 sets up is made into the configuration of a rectangle parallel to u shaft 
and V shaft including the criteria chromaticity, as shown in drawing 4 • A field configuration can also be made arbitrary 
configurations according to the distribution in the chromaticity flat surface of the color equivalent to a desired memory 
color. 

[0038] The weighting-factor determination means 6 determines weighting-factor w according to the distance of the 
chromaticity value (u*, v*) of a color and criteria chromaticity value (uO*, vO*) which are inputted, and explains it to a 
detail fiirther using drawing 2 , dr awing 3 , and drawing 4 about operation of this weighting-factor determination 

means 3. • i / a* n*\ 

[0039] As shown in drawing_3 , coordinate transformation is performed so that the chromaticity signal (uO*, vO*) 
which expresses the chromaticity coordinate of an attention color first may serve as a zero by the chromaticity- 
coordinate conversion means 61 in tiie chromaticity signal (u*, v*) inputted into the weighting-factor determination 

means 6. r- l • 

[0040] and the color tone ready field (ul *, u2*, and vl * -) set up with the field setting means 4 It asks for the input- 
output behavioral characteristics of the coefficient generating means 63 based on the color tone ready field (ul *-u0*, 
u2*-u0*, vl *-vO*, v2*-v0*) (field of the slash shown in drawing 4 ) which transformed v2* with the color tone ready 
field coordinate transformation means 62. It decreases continuously as this weighting-factor w is the maximum (w= 1) 
when a zero, i.e., the chromaticity signal inputted, is an attention color on the flat surface by which coordinate 
transformation was carried out, as shown in drawing 4 , and it approaches the boundary of a field, and it is set up so 
that it may become the minimum (w= 0) on a boundary. This coefficient generating means 63 can be easily constitiited, 
if constituted ft-om a look-up table. 

[0041] Thus, the chromaticity signal (uc*, vc*) color adjustment \yas carried out [ tiie chromaticity signal ] by the 
operation shown in a formula (1), (2), arid (3), i.e., an interior division operation, is obtained from the chromaticity 
signal of the outputs of the color space conversion means 1 (u*, v*), and a criteria chromaticity value (uO*, vO*) by the 
operation means 7 by weighting-factor w determined by the weighting-factor determination means 6. 
[0042] Similarly, the lightness signal (Lc*) color adjustment was carried out [ the signal ] by the same interior division 
operation is acquired from the lightiiess signal of the outputs of the color space conversion means 1 (L*), and a criteria 
Hghtness value (Lg*) by weighting-factor w by the operation means 8. 

[0043] The example which actually performed the color tone ready operation of tiiis invention described above is 
shown in drawing 8 . It is a thing when the input-output behavioral characteristics of the coefficient generating means 
63 shall show this example by drawing 4 , and the fiinction of drawin g 6 has determined the criteria lightness value. 
[0044] However, since drawing 8 is a chromaticity flat surface, only change of a hue and saturation is expressed and 
lightness change cannot be seen. 

[0045] X mark in drawing expresses the criteria chromaticity value, and expresses the black dot and color tone ready 
backward chromaticity value with a circle [ white ] for the chromaticity value inputted from the color space conversion 
means 1 . The color tone ready backward chromaticity coordinate is carrying out change which is drawn in a criteria 
chromaticity value in a natiiral form so that it may understand also from this drawing. As a feattire of change, when - 
input is in agreement with a criteria chromaticity value, it does not change. 
[0046] - As for the color outside a setting field, an input does not change. 

- As for tiie size of change, near tiie middle of the boundary of a criteria chromaticity value and a setting field is the 
largest. 

[0047] - The chromaticity value changes of tiie area within preset value are [ no ] continuation, and produce an 
inversion. 

Therefore, while many colors in a setting field are drawn in the criteria chromaticity value which is a memory color 
automatically, an unnatural color change can be prevented. 

[0048] Although the property of tfie coefficient generating means 63 is the configuration of the shape of an easy 
straight line, the reason such an outstanding adjustinent result is obtained is because color adjustment of tiiis invention 
is based on an interior division operation. Because, a weighting factor is alignment-like to the distance of an input 
chromaticity value and a criteria chromaticity value, and, similarly an interior division operation is alignment to 
distance. Since an amendment chromaticity value fiirthermore changes by both product, chromaticity change is 
because it becomes a secondary fimction and becomes parabola-change. It is tiie graph with which drawing 9 made the 
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horizontal axis the horizontal distance of an input chromaticity value and a criteria chromaticity value, and made the 
vertical axis the horizontal distance of an output chromaticity value and a criteria chromaticity value, a and b in 
drawing are the horizontal distance of the boundary of a setting field, and a criteria chromaticity value. The 
configuration which combined two parabolas focusing on the zero is carried out so that this graph may show. The 
outside of a zero, a, and b is changeless, and it is the property automatically drawn in a zero, and the color of the both 
sides of a near [ a zero ] does not have the inversion of a hue and saturation change, either, and has become a smooth 
continuous change. Moreover, as for the size [ chromaticity / original / (dotted line) ] of change, near the middle of a 
zero and a setting field becomes the largest. 

[0049] It draws in a zero and condition can be fi-eely adjusted by changing the property of the weighting-factor 
determination means 6. . *^ tt. u 

[0050] Drawing 10 is a graph showing the property of a lightness output (Lc*) over a lightiiess mput (L*). The change 
of input-output behavioral characteristics to lightness when the above-mentioned weighting-factor w changes with 
input chromaticity values is illustrated. ■ r- 

[005 1 ] Since w becomes the property which was in agreement with tiie criteria lightiiess output shown in drawing 6 in 
being close to 1 when an input chromaticity is close to a criteria chromaticity namely, the input-output behavioral 
characteristics of lightiiess tiim into the property that an input lightness value draws the lightiiess near the lightness 
value (LO*) of a memory color in a compulsive target at (LO*). Moreover, when an input chromaticity separates with a 
criteria chromaticity, amendment of as opposed to [ when close to 0 ] lightness in w will be performed. 
[0052] For this reason, when a memory color is made beige and it is judged as tiie range with a beige chroniaticity 
value for example, the operation which also draws lightiiess in desirable beige lightness is carried out, and, in the case 
of the other color, there is an operation which does not produce lightness change. 

[0053] In addition, at tiiis example, although tiie color space conversion means 1 shall be changed into a CIE1976 
equal perceived color space (L*u*v*) fi-om a chrominance signal, the same effect can be acquired with composition 
witii the same said also of what the point changes into a CIE1976 equal perceived color space (L*a*b*) fi-om a 
chrominance signal as stated and the thing which performs conversion of a brightness color-difference signal (for 
example, Y, R-Y, B-Y signal and a YUV signal) etc. The interconversion fi-om RGB or NTSC is very easy for 
especially a brightness color-difference signal, and its practical use value is high. 

[0054] Moreover, although weighting-factor w was generated in this example since the chromaticity-coordinate 
conversion means 61 and tiie color tone ready field coordinate transformation means 62 are formed in the weighting- 
factor determination means 6 and the criteria chromaticity value was moved to tfie zero, it is also possible to generate a 
weighting factor on a direct chromaticity flat surface, without performing coordinate transformation. 
[0055] As stated above, within the chromaticity flat surface which shows a hue component and a satiiration component 
As opposed to tiie input chromaticity value in a setting field including the criteria chromaticity value set up by the 
chromaticity value signal setting means, and tiiis criteria chromaticity value By a weighting-factor determination 
means' determining a weighting factor, and determining an output chromaticity value according to a weighting factor 
according to tiie difference of an input chromaticity value and a criteria chromaticity value, from an input chromaticity 
value and a criteria chromaticity value Without reversing a color in tiie outside of a color tone ready field, and inside, 
with a continuity saved, natiiral color adjustinent can be performed and it becomes possible to draw in tiie color natiire 
near [ arbitrary ] a memory color at a memory color. 

[0056] Moreover, since a chromaticity flat surface is not changed into a polar coordinate but it can process witii 
rectangular coordinates, tiie nonlinear conversion to a complicated spherical coordinate system can constitiite easily 
[ eye an unnecessary hatchet and an emergency ], and can make a circuit scale small. 

[0057] It becomes unnecessary to perform the thing which expresses witii a brightness color-difference signal tiie color 
space changed especially by the color space conversion means, then a nonlinear operation, and it is small and can 
consider as tiie composition which can moreover be processed on real time. 

[0058] The 2nd example of this invention is described. As composition of the 2nd example, it is the same as drawing 
1 , and is constituted, and only the composition of tiie weighting-factor determination means 6 differs. The composition 
of the weighting-factor determination means 6 of this example is shown in drawing!! . In this example, since the 
composition and its operation of tiiose otfier tiian weighting-factor determination means 6 are the same, detailed 
explanation is omitted and explains only the composition and its operation of tiie weighting-factor determination means 

[0059] Drawing 12 is explanatory drawing of tiie weighting-factor determination means 6 of this example of operation, 
tiie chromaticity signal (uO* -) to which 61 expresses the chromaticity coordinate of an attention color among 
chromaticity signals (u*, v*) in drawingJl A chromaticity-coordinate conversion means to perform coordinate 
transformation so that vO* may become a zero on a chromaticity coordinate, and 62 are color tone ready field 
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coordinate transformation meanses to perform coordinate transformation for the color tone ready field (ul*, u2*, vl *, 
v2*) set up with the field setting means 4 similarly, the color tone ready field (ul *-uO* -) which 93 considered output 
u*-uO* of the chromaticity-coordinate conversion means 61 as the input, and was changed with the color tone ready 
field coordinate transformation means 62 The 1st coefficient generating means which outputs the weighting factor wa 
shown in drawing 12 (a) based on u2*-u0*, the color tone ready field (vl *-vO* -) which 94 considered output v*-vO* 
of the chromaticity-coordinate conversion means 61 as the input, and was changed with the color tone ready field 
coordinate transformation means 62 The 2nd coefficient generating means which outputs the weighting factor wb 
shown in drawing 12 (b) based on v2*-v0*, 65 is a fuzzy AND-operation means to output weighting-factor w which 
takes the fuzzy AND by the min operation shown in the formula (10) from each weighting factors wa and wb of the 1st 
and 2nd coefficient generating meanses 93 and 94 to output, and is shown in drawing 12 (c). 
[0060] 

w=min (wa and wb) ... (10) 

Thus, operation of the constituted this example is explained. Since its operation is the same as the 1st example, it 
explains briefly focusing on the weighting-factor determination means 6. 

[0061] Coordinate transformation is performed so that the chromaticity signal (uO*, vO*) of an attention color may 
serve as a zero first by the chromaticity-coordinate conversion means 61 in the chromaticity signal (u*, v*) inputted 
into the weighting- factor determination means 6. the color tone ready field (ul *, u2*, and vl* -) set up with the field 
setting means 4 the color tone ready field (ul *-uO* -) into which v2* was changed with the color tone ready field 
coordinate transformation means 62 Based on u2*-u0*, vl*-vO*, and v2*-vO*, the weighting factor wa of a single 
dimension as considered output u*-uO* of the chromaticity-coordinate conversion means 61 as an input, for example, 
shown in drawing 1 2 (a) is outputted with the 1st coefficient generating means 93. Similarly, with the 2nd coefficient 
generating means 94, output v*-vO* of the chromaticity-coordinate conversion means 61 is considered as an input, and 
the weighting factor wb of a single dimension as shown in drawing 12 (b) is outputted. And firom the weighting factors 
wa and wb of the single dimension generated to each input signal u*-uO* and v*-vO*, the fuzzy AND by the min 
operation by the fiizzy AND-operation means 65 is taken, and 2-dimensional weighting- factor w shown in drawing 12 
(c) is outputted. 

[0062] Then, using this weighting factor, like the 1st example, color adjustment to lightness and a chromaticity can be 
performed, and the signal by which the reverse color space conversion means 8 changed lightness L* and the 
chromaticity (uc*, vc*) into RGB, and color adjustment was carried out in the result can be acquired. 
[0063] As stated above, it is related with each element shaft of the chromaticity signal expressed with two elements of 
the plane rectangular coordinate system showing the hue component into which a coefficient generating means is 
inputted, and a saturation component, the weighting factor on a shaft by 1 Two weighting-factor determination 
meanses to generate the weighting factor which is 0 on a boundary parallel to each shaft of the color tone ready field 
which decrease in number continuously as it separates fi"om a shaft, and is determined with the aforementioned color 
tone ready field determination means, By constituting from a fuzzy AND-operation means to generate a weighting 
factor by the fuzzy AND of each output of this two weighting-factor determination means The input-output behavioral 
characteristics of a weighting- factor determination means can be constituted firom one dimension, and, also as for a 
fuzzy AND-operation means, composition has eye an easy hatchet and the effect that input-output behavioral 
characteristics can be determined more easily. 

[0064] Moreover, although the chromaticity value setting means explained by this example as what sets up the 
chromaticity value of the desirable fixation to a memory color in order to simplify explanation, it can also be made to 
change according to some signals. For example, since a desirable beige chromaticity value changes with lightness a 
little in many cases, if a criteria chromaticity value is changed according to a lightness signal, it is possible to raise the 
amendment performance of the automatic color adjustment to a memory color. 

[0065] Moreover, in this example, although the criteria lightness value explained what changes as a function of a 

lightness signal, in order that it may simplify equipment, it is also possible to make it fixation. 

[0066] 

[Effect of the Invention] As stated above, in the chromaticity flat surface which expresses a hue component and a 
saturation component among the three attributes of a color, change of what does not give this invention to colors other 
than a desired color field, either, but it becomes possible to give color adjustment only to a desired color. 
[0067] Color adjustment of this invention can be automatically drawn in the flesh color of the memory color of a 
request of the inputted flesh color, for example by [ which set up as a criteria chromaticity value ] drawing a hue and 
saturation in a criteria chromaticity value automatically, for example to colors, such as a memory color, using a 
chromaticity flat surface, and drawing in a criteria lightness value automatically also about lightness. Moreover, the 
continuity of a color is saved, and the inversion of a color does not take place, either, but this color adjustment can 
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perform natural color adjustment. 

[0068] Therefore, even when it is a subject copy, hard copy equipments, such as a video printer with which only hard 
copy remains independently behind, or the amateur photography makeup does not have whose photographic subject, 
either and he does not use special lighting in many cases to memory colors, such as very important flesh color, 
including liking, either, an automatic regulation will be carried out to the flesh color of "it being such a color" or 
"wanting you to be", and "a desirable color reproduction" can be realized. 

[0069] Moreover, since the composition of this invention processes a chromaticity value with rectangular coordinates, 
complicated nonlinear transform processing to a spherical coordinate system becomes unnecessary, and it can be 
realized with the very easy small composition of a circuit scale. 

[0070] And it becomes unnecessary to perform the thing which expresses with a brightness color-difference signal the 
color space changed especially by the color space conversion means, then a nonlinear operation, and it is small-scale 
composition and can consider as the composition which can moreover be processed on real time. 
[0071] Moreover, if the composition which generates the weighting factor by the fuzzy AND is used, since a big ROM 
table becomes unnecessary, LSI-ization of one chip will become easy. 



[Translation done.] 



Page 1 of 6 



* NOTICES * 

Japan Pat nt Of£ice is not responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Ekawing IJ 



R 
G 
B 



1 



u 



z 



8 



If 



.6 







i ^ 


u| 
vl 



n 



9 



1 
1^ 



■Go 
•Be 



[Drawing.8J 



V2 



Vf ^ ^ ^ 



•(/« 



Page 2 of 6 



[Drawing_12] 





a*- (Jo* 



[ Draw ing 2] 
U* 



6 1 



vf- 



V*- 



62 
uf - uj 



vf - 



v|- 



63 



w 



[Drawing. 3.] 



Vo-- 



V* 




Ui* uf u/ 



^ 0 



Ut-Uo 



Page 3 of 6 



[ Drawin g 




(f-Uo* 




0 




[Drawin g6_] 



Page 4 of 6 




[Drawing. 9] 

Uc*-Uo* 




[Drawing 10] 



Page 5 of 6 




[PjawingJJJ 



Page 6 of 6 




If^ *#cu ♦fOl 

D 3 > > 



[Translation done.] 



{i9)n*H»»/f (JP) «2) ^ H 4# & # <A> 



#11 ¥6-78320 

(43)^M0 ^^6^(1994) 3 ^180 



H0 4N 9/64 A 8942 - 5C 

1/40 D 9068-5C 

1/46 9068-5C 





iHfH3R-225611 


(71)HllffiA 


000005S21 














(22)fttnB 










































































(74)«;S1A 







(54) [%§S(7)«f»i] ^mmrnm 



(57) [3^*^] 



R- 
G- 








^ ft 


J 















—159— 



1 

mm^\zm»:t^^&nmi^wt^mx. e^«^^e 



^BB¥6-7 8 3 2 0 

2 

CO 0 0 1] 

[0 0 0 2] 

[0 0 0 3] tt^TO^e*. fi83SJCS*$nT^TVi^:P: 

[0 0 0 4] z.n^(Dmmx. ^.izis^mm'^iAtimmyz 
[0 0 0 5] ta^<oiii)Sic:>y^i-^^«<^^-^ 

[0 0 0 6] tfx:^-:/U>^;&:a:a)A— H^lf- 

^fc:a6. M®tC.^^)^fe^^«-rs;itcfcDfe. MSA 
ill i o T» ^ U i T&^aS 35: -3 T < 

[0 0 0 7] men. Xi$^v^:tTmi^^nTiiS7^i/Ha 

[0 0 0 8] vt^iy. -€-n^^co«mm«H^^cD 1 
v'-^^siif^. mvs.\zm^itf^v\^>Ni&tmmtsn^:i 

TR) TJSJ^b/t'bwtt, «¥»ofb«'b;5:<> R^gB'fe 



—160— 



3 

[0 0 0 9] -*«£*CDfeM«TJ^, y'Ulf^miZ^flff 
^St, KTSC*^€»RGBl;:«PI"rs!»l-. PU^OiSE 

[0 0 10] ggS1Sli;*:^Vi*^> A:fjfi^*^ 

Sit&^t^&<Dzm&^i^-:>&^m\zit»,u -eofi 

mmzML^x&mmit^^m^MVime^mmmnhm^^ 
nxv^s ( riai^«^¥^tej mism 30 

2-31 . 
[0 0 11] 

[0 0 12] m^ii. m^&hvxm^^m^z^^f^ 

\t^i^^\^^^^mmzmux^:i>\zm^^. ^mmi^ii 
m!^m^^^mm\zMvx-mizi.:^^i^m-^'^^z.tu 
x^u^^^r^isbs m<o&\z\t»9^^xr\z. m&fdn^ 

iS'^Vi^^^lZj&'^n^ z. t:}tX^U^^. 

[0 0 13] ^fc, vt^(DM9im^mmmm\t. 
^'<D^^(D^mmzMvx(o^^m<om^'pm&<Dmm 

fi^, 2i<D:^m\z^m^mm'^'^^m^Ea>^o\zmi& 

tmm\z^K>m^x^^r:L^. ^ow»r«Ara7&^fTv^m 

[0 0 14] ^e»tw, mmz\itnt^<Dmm^(^^\z^ 
m^um^ii^'^^tixi'^^rcisb. Ai3^tir:L±x<Dm^ 

[0 0 15] i^±<D^'^\Z. U^<D^mX\t. m^&\Z 



3) 4$M¥6-7 8 3 2 0 

[0 0 16] 2t!:Sg^«±ge^Siras^5f.. ®«4'o^rcD 
m&\zM\yX. mm&ii>^(omvL<o:&f^tm'^\zm\:^x 

^ ^ ^ ;^i«affi9;^<^j|g3^&M«ffii5$&#('r ^ h<DX 

$>^. ^ft. mmm^m^om»&\zh^m\zmmx^ 

[0 0 17] 

\z:^^m(D^mm&m\t. xti^n^fjy-mmMno 
fe<D3Mtt<D^^. mm^i^^^t>-tmn^xtimmm 
^> Msa&>gg^^^»vifc2SttT«s^n^ea!¥® 

<Dwt^m»^xuo<Dm^mi3V. mmm^mi&^m(D 

L<nmmfim\^^m^ 1 \z}&\^m^mti-^^n^%Wi^^ 
20 ^wt^. mwM^%m»:'&^WL(Dmtim\z^^mmKti 

m&m^^x\to(Dm^mtth. mi^mmm^^moym 
&fmp^ X uxt! s &mmn t wimmm^&mn t 
(r>mmffiT&v>\3iE 1 \zm^'^m^mti'9'^^^%»^i^^ 

m3^»sc^&^m(omijmiz^ommxtjm&mmim 

h<DX^^^ 
[0 0 18] 

^xmm^n^^mW'm±<oxti^mm^\zmi^x. e 
mnt<D^m^m±x<K>mm\z^i:^x. m^^wc^^^ 

[0 0 19] xtim&mnhxti^&m^\zn\^ 
so [0 0 2 0] ^±,<dwiVf\z^^. xti^&mmfi^^ 



—161— 



5 

[0 0 2 1] 

[0 0 2 2] ftfPKW^frife^iJIt, *«?gTi£'^«fi 

[0 0 2 3] e.^^»t.»mfii»^^t>-rV'm^i^iim 

Y, R-Y. B-Y«^^Y. U. Vffl^^) flOfiSfi 

E 1 9 7 es^m^n&^wi (l* u* v*) (oja^^&m 

» (u* V) , C I R 1 9 7 6*^^J}I«fe^M a' 
b') ©ft«fi)«ig«C (a'b-) , HLSSraOHS© 

[0 024] B 1 »4:»qQc!>M 1 <ommviKi^\f^B,wi 

•rs) (*^jfi«f!n?ttc i e 1 9 7 et^miaii 
fe^ra (L'u'v) ±o)^iis^*p-re^ a*, 
u', V) jc^«i-r*e^M3Eife^a!-c*-5. 2ei2ig 
B\zmm-ri>mm^<o&mmm^^t>-r^mm^ (u 

[0 0 2 5] 6t4A*^n-5e«m^ (u*. V) ICig 

a, 7ttfe^M^ift^g*iwta;*jw5-6K>eeni^ (u 
V) te«ttiitjg#ii;2<offi*e«m^* (uo*, v 

ij&S^mn (uc, vc) itR»^a;8®ffl:*j9q«<S^ 
[0 0 2 6] *fca2«, S*ffi»ft:£#a;6®«Wl«l 

(u'. V') *i6S«Pe«JffiS (uO', vO') «• 



(4) 4#l8sp6-7 8 3 2 0 

#a4!&t|a)SLfc6ilfiM« (ul*, u2«, vr. V 

2*) K:ffia(a;«(£t&-r€&aiai««sa3E«k¥ii:-r, es 

\t&mmm^iSi^m6 i©ai*©fes^g# (u*-u 
0', v-vo*) h&mmmm&mi^mT-st6 2x&isi 

^^nfc«ffc!feeill«E«« (ul*-uO*. u2'-u0'. vl 
'-vO*. v2*-v0*) t*> 6«»«»w*«±-r«« 

[0 0 2 7] d & icB 3 u&mmmit»^Wi e i Krxfi 

BtJ:'^izmm&mm^mt>t^Mn (uo\ vo 

iflmAttj:^i:^izmm^i!t^fTf3:5. tt^, » 3 

(a) (c*-r^jgcD^ie»a««^5£#a4-T?g9:)£$n 

*6lW«®«S*-rt)roT?*D. 03 (b) {c^-r^jg 

[0 0 2 8] 04». isssEi^ae 3*ta*-r-5a* 
0ic*-rj;3ix, m.^m».w\tsm. 

20 Snft:iffi®±'P, eSffiS^ft#S6 ifcA:^>sn*e 
vC) t-3SL.fct#lc«:^c (w=l) 

[0029] 05 7 ^StU^a 8 «:>«li$&^ 

■r^n-yi70-e*S. 7 4, 8 4«a*«?»w<Dl<0« 

»cs{fJ*■r•5Ste^g^;^ 7 1 - a, 71 - b«6ffifli^ 
30 je^a«aipfi«fi (uc, vo*) ta*«stwt«s 

(Lr) ta«-«»wti&#«*j|i-r 72- 

a , 7 2 - b Bfe^M^lft^itr 1 C!)W:^«Dfifl[fi# (u 

ta^isftcDitsc 1 -wissjifrsiftiifs. 7 3 - a 

\i.mm 7 1 - a ffltfl* t^fitsi 7 2 - a ®ai* ti&in 
^•r -sio^s, 7 3 - b a*»8g 7 1 - b ©ai:^ t*© 

iS7 2-b©tB:^&$ftI*'r-&All|t«. 8 3»^||«8 
40 1 ©eH:*jt«»S8 2oW*i:*linJ|fr-6llPl|CST?* 
-6. 

[0 0 3 0] f£oT> Stll#St7»&^m^«¥»l© 

m^<J)=0%(O^&m'^ (us V) iiSipfeSfli (u 
0*, vO*) t*S*»»wlCj;t)f^iJ-r*ca:ta:-5. 

wfiifc, a«iE#®8afe^M««t^ai®tfi*©5%© 

BJSfi^ (L') tSJpWSffl (Lg*) tSSi6^«»w 

(1) (2) *J;C^ (3) -C*-r;:i:«tT€r«. 
[0 0 3 1] 

50 uc' = (l-w)-u' + wuO* • • • (1) 



—162— 



7 

vc* = (l-w)*v* + wvO* • - ■ (2) 
Lc* = (l-w)*L* + wLg' • • • (3) 

[0 0 3 2] ^^^(r>&^tMj^^m^r^&mt. e 

[0 0 3 3] eWJi. A;f3fiCD4'T. feffli:5^S?5^Rff5£ 

[0 0 3 4] J!i/^T> *»W<oa 1 (r>mM.m<o^mzr::>\i^ 

[0 0 3 5] ^f, A:^^n;/^fem^RGB«fe^ra^ 
iccto. c I E 1 9 7 6i^*»j»e^ra d-* 

u'V) £^t)TM^fr^«^n«. j:<c>««IJi2aB 
T^tj^n. mia:^^ (4) (5) *5ci;tlJ (6) , % 
2S*^ (7) (8) ^^JS (9) IC^-To 



[00 3 6] 

X =o,607-R + 0. 173-G + 0.200 -B • • • (4) 

Y =0.299-R + 0.586-G + 0,115-B - • • (5) 
Z = 0.066-G + 1.116-B • • • (6) 
L' = 116X(YA0)^i''3'-16 - • • (7) 
u* = 13XL*X(u-uO) • • • (8) 
V* = 13XL*X(v-vO) • • • (9) 

u = 4X/(X+15Y+3Z) 

V = 6Y/(X+15Y+3Z) 



YD =1, u0=0. 20089, vO=0. 30726 

C I E 1 9 7 6i^^^^^?SfSl (L* v*) _htZ*5Vi 

[0 0 3 7] wm,'&^^^\z^'^^^w^-t^. 
a43&tia^-r^»«a>ji^«$, ®4jc^-ri:^jcaipe 

[0 0 3 8] m^^3&^^^©6«, A:^$n^^<Dfe 
figffl (u', V*) t^^^^tt (uOV vO*) tCDffiK 

ft*^^a3 0llf^tCOViT[g2. 03R(CXH4&fflli 



5) 4*g8¥6-7 8 3 2 0 

[0 0 3 9] ^3ir^-rct3<c, ffi^5^«a*^^®6Jr 
0*, vo*) imi^t.fs.^^'^xzmmm^riU'^. 

[0 0 4 0] ^LTS«^)feTa4TlftXfe$n/tfeia8l 
«« (ulV u2*. vl\ v2*) &fin^fi«tjSSI%«k 
^©6 2rffig^^L3^feliaiM^ (ur-u0\ u2' 

-uo*, vr-v0'> v2'-v0') (^4{;:^*r*mo 

tifc^ai iiTK;S::> * 0 A:^ S fe«B#7&^a H 
WfJrll:;^ (w=l) Tf, ««(0«»irifi-:^< (c^nT> 

WSLmzW>\>> (w=0) 

[0 0 4 1] rcoJ:^lcS^^!gc^^^S6lr<i:D^^ 
"^fiD€i«M^ (uV V) (uO*. vO*) 

t^t-^^. mg^a7{c<fco> ^ (1) (2) 

(3) iw^TfflES> o*r3W^>«»tcJ:0ePSSnfc 
fiK©^ (uc*, vc*) im^n^. 
[0 0 4 2] nmz. S^«^»:w;r<ki9. f^^W^iSi^ 

[0 0 4 3] i^Jl±^-<T#fe> *S6W<Z)fePlfiSifit^^ 
!»Jcff3^ofc«&EI8tc^-ro Z.<r>m\^. *RSt554=^a 
6 3a)AHi;f3«^a?^^S4-e^U}tfcOtb3t^^<D^(Z> 

^ [0 0 4 4] tLit\^. n^\%^^m^^^tzA. fi« 

[0 0 4 5] 0f|><DxHl«»«Pfeffifii*St>L/T;feO. 

fe^ra^lft#Sl:6^^A:^$n:^::feg!M^II^. -619^ 

• A:^d«l»feK«fc-HSUfct#>^«{fe:L35:V^o 
40 [0 0 4 6] • A:^!^f^»)e««J:0^«)fi««fl:l^35: 

[0047] - |B!)tfiJ^rt<7>^TC0feffifB<Z)^fl:»ailS 
[0 0 4 8] ^S^^#at6 3co<^tt;0^fBm7a:it««<D 
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(6) 

9 

[0 0 4 91 MA-^^l^iL^M'^^^lt. S^WftSt^^ 

[0 0 5 0] ^lon, m&xi3 (L*) izMf^mm 20 
(Lc*) ©i^^^^tj-r^^:7T&«»« A^feffiM 

[0 0 5 1] §Rfi<oAW:^»e«. A:^fiS7&«S*efi 
feOJ^^fifit (L0») f+iff<^5gfi*aiW«Jr (LOO 

«^fiP^w*toicjfii>«'&ji> ^mzM^^^Wimt^ 
[0 0 5 2] z.(r>ti^^ m?i.^t. aattfi^m^^Lrc^ 

[0 0 5 3] /a:*5. ^mMm-cu.. ^^msm^wti^ 
^mmf' ^ c I E 1 9 7 6 i^«»j«fi^M (L* u 

•V) \z^Wk't^^<r>Lhtci)'^. %\^Em^tz.^o\zm 

x\t^mm)^^c I E 1 9 7 ei^^ttKe^Sffl (l* a* 

b') Jc^girafec^^, WSfiM«# (W;^«Y. R 

[0 0 5 4] i^mMm-^U. a^^Sc^3£¥K6 

trfeSiSSlEft^S 6 1 ^^m^Ui^&i^^^^WL 6 2 

[0 0 5 5] e(±S6'^T^:rcJ:-5tc. -fiffl^^iiJ^Sl^ 



#B8¥6-7 8 3 2 0 

10 

cDA*lfiKMIc^*bT. A:^6m«[iiS2Pfiffifiia:^^^ 
A*fiffiffltS«Pfeig«t?&^^S^^I&JCI«;DTai:fjfe 

\ztm.^\z^\^Tb.tsz.t,tmmzu^. 
[0 0 5 6] 6K¥ts^aMsi;i««^-riaxffi 

[0 0 5 7] mz^^m^^^m^z^^^m^n^^^ 

f=f3^5ig^^;^t)a:<>^r), /J>^T. L^?&^«>U r;i/i$^< AT 

[0 0 5 8] *SI§aC0lS2C0S8Sg«!|lC^ViTM'<So m 

wte(Dm^xf't(ommzr:)^^x<D^mmr^. 
[00 5 9] w 1 2 \^i^mMm<Dm^»9i»m^m e o 

i!if^U2Hj3E-r^s» mi iiz^^^x. 6 i^fis^i-^ 

mM^nti^mmmm (ui*. u2\ vi\ v2*) ^si^ 
Pl«t««ffiS^»^a6 2'e^»$n;/S:feWi^s«j:u 

l*-u0\ u2*~u0') \Z^^\f'^X^l 2 (a) {C^-f 

a^«^wa^ai:^f 1 (D^mi^^^i^. 9 4 
ffiF««jssai«^a6 2Ta5«^nfcepisi«« (vi* 

-vO*, v2*-v0') \ZM'^\^^X^1 2 (b) 
^«Stwb^ffl:^i-sa5 2 (^«StSg^^K. 6 5 1 
Rt^m2©«»C%^^R9 3. 9 4<D»>«?<Z)ffl:^r2>S 
^^ISwa, whfi^ib^ (10) fc^U;fcmi nigSCJ;:.^: 

^yri^^^Mm^^r). iai2 (c) 

[0060] 

w=min( wa, wb ) • • - (1 0) 

;i<om\zm^^ntt:*immm(owimz^\^^xetm'r^. 

m^&e ^^^L^^zmmizmmr^. 
[0 0 6 1] m^mikm^^mQ\zxi3^n^&mmn 
(u\ V*) ^Bmmm^^m^e liz^r^. ^r&E 
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11 

(ur, u2\ vv. v2*) ^^mmmiAmm^m^m 

6 2T««$nfcfilWfiffl« (ul'-uO*, u2*-u 
0*, vr-vO^ v2'-vO») ICS-CJV^T. HK^IftSc 

uO'*A*^:U «9>ttfH12 (a) JC^i" J: ^ Jfe-^fc 

q^a 9 4 IB: 6 1 (omti v • - vo* 

^X:trtb, BI12 (b) \z^^^z>i^—'^7t(om^K 
V • - V 0» IC^ LT^* Lfc— ^yutiOSi^^ftScwa. wb 

^^yyi^^^mm^^r). 012 (c) «t3^-r=i2#:7c 

[0 0 6 2] z:(D». Zi<rym^»9c^m^^xmi<o^m 

mtmm\z. mm^^^z^^mizM-r^&mm^nrx^^ 
^(Di^m^m&^m^iSi^msit. ^SL-tes (uc 

[0 0 6 31 ]^±m^X^r:i^t\Z. «»56^^B:*A 

X. m±(om^^9iti^ix. mfj^^mn^\z%^^mm^ 
mmcD^mizw^mm^x 0 

2ffl(7)Si5^^«»StS¥at. ^:(Z)2jHoa^«»9t«^ 

J; Ofa*JcAm:^#tt&^^r^^^*75^^^. 
[0 0 6 4] S;rc, ®iB.g^«*JcT^:/S:86tC**SSWT 

y:.xmc^^^^t,%x^^. m^\t. ^<</)«^. » 

[0 0 6 5] i^1iL. i^'^WKX\%. WBfmmt. 

m^<rim^h\^xw!ct^^<J>^mm\^t^t'^. ^BSfB 

[0 0 6 6] 

[0 0 6 7] ;i^^9)(D&i9lil^> J£q^&j«ii^:bTi5!£ 



(7) 4*BB¥6-7 8 3 2 0 

12 

x^w^^^mz^m\z^\^iLti^t.\z^ry. m%.\'i. 

Xi3^ nfcflllfe^miicolBlt^cDJlllfelc: a » Wt::9l 
tsz.tifiX^^o ilcDenfitt, 

[0 0 6 8] Lfc^t^T. KBta5ibTA-H3fc!- 
[0 0 6 9] eSfit^BSf^g 

[0 0 7 0] -eLTi^ice^M^ft^ajc^D^^^n 

[0 0 7 1] 7Ti^^ll31««Cj;^®^5^ff»C^^ 

[@2] i^^%l»lir:B(t^m^ffiS:%^^SfO;W^&^ 

[isi3] m^mm^z^n^&m&mm^^stowii^mm 
30 m 

[04] |^^Jfi0»|fc:fcttSfiia^^^^a)Affl:^«rf4^ 

[0 5] mmmm\z:hn^m»^SL(om^^^'r^»^ 
m 6 ] mmmm\z:^»^^mmwti&^m(oxmi3^^i 

m 

[H8] mmmm\z^n^&mmmm<ommf6m^^'r 
[13 9] ii^ifeOT{::*3tt^feig^&^g©3g^«r««:^-r 
40 mio] mmmm^z^^f^6mikikm<ommiSk^^ 
mil} :t:mm(DfR2<ommmK^vf^&mmmm(D 
mi 2] m^mmzm^^m^mwL^^^m<omf\^m 

2 ^mist&^m 

3 ?gffiMiS:fe#S 

4 mmt&^m 
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6 s^ffisc^^^a 
7, 8 

6 1 
6 2 

6 3 mm^^ 



(8) 



4$m76-7 8 3 2 0 



i4 

6 5 ^rj^-Yi&asia^^a 

7 1a. 7 1b, 7 2 a. 7 2 b. 
7 3 a. 7 3 b. 8 3 Wfm 

7 4. 8 4 RlE^g! 
9 3 S1®»»»^TR 

9 4 ^2a>{fift»±^S 



8 1.82 m 
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